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Abstract
Adsorption and kinetic studies of lac dyeing of silk were inv
liquor ratio (MLR) of 1:100, an initial dye concentration of 450
monitored at lmax 487 nm by visible spectroscopy. The experime
a high correlation coeﬃcient (R2). The pseudo second-order kine
is suggested that the overall rate of lac dye adsorption is likely t
(DH#) and entropy of activation (DS#) were 44.7 kJ/mol and 
30 C was 97.9 kJ/mol. The activation parameters with and w
erythrolaccin only having a slight eﬀect on the lac dyeing of silk.
the lac dyeing were also determined, and the negative values of DG 
is a spontaneous and an exothermic one.
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1. Introduction
Lac dye is a natural reddish dyestuﬀ extracted from
stick lac which is a secretion of the insect Coccus laccae
(Laccifer lacca Kerr). The insect C. laccae is often found
in South and Southeast Asia, especially in Thailand and
India. In Thailand, the lac insect grows most commonly
on the Rain tree, Samanea saman (Jacq.) Merr.
(Pithecolobium saman, Mimosaceae) [1]. Lac dye, which
is the soluble part of stick lac, is composed mainly of
two major anthraquinone-based components: laccaic
acids A and B [2e8]; the minor components, laccaic
acids C, D and E, have also been isolated [9,10] (Fig. 1).
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igated using, as optimal conditions, a pH of 3.0, a material to
L and 60 min contact time. The progress of dye adsorption was
data ﬁtted well to the Langmuir and Freundlich isotherms with
odel was indicated with the activation energy of 47.5 kJ/mol. It
controlled by the chemical process. The values of the enthalpy
.7 J/mol K, respectively. The free energy of activation (DG#) at
out erythrolaccin in the lac dye were similar, consistent with
free energy (DG ), enthalpy (DH ) and entropy (DS ) terms for
and DH  obtained indicated that the lac dye adsorption process
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All have an anthraquinone moiety with dicarboxylic
acid groups, except for laccaic acid D which is a mono-
carboxylic acid. The quantities of these laccaic acid
components depend on the locality and the season.
Erythrolaccin (Fig. 1) is another component of the lac
dye [2], but this can be removed by ethanol extraction.
Lac dye is used extensively as a natural food additive
[7,11], and in cosmetics [7], as well as a colourant for silk
and cotton dyeing [1]. In the north and the northeast of
Thailand, it is used as a natural red dyestuﬀ for cotton
and silk dyeing but the fastness properties and re-
producibility to give consistency in production are still
problems to be solved. As part of the approach to tackle
these problems, fundamental physical studies on the
dyeing process are important.
The thermodynamics of adsorption of laccaic acids
on silk has been studied [12], but without pH control
